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Biomathematics

Epidemiology is our best tool for studying human health effects of environmental exposures;
unfortunately, this tool is inherently imperfect and prone to imprecision and biases. A general
research theme of mine has been the development of improved methods for design and analysis
that account for sources of bias, missing data, response heterogeneity, and mismeasurement in
epidemiologic studies. Methodologic research is most fruitful when it arises in the context of real
applications to epidemiology, and my extensive collaborations with epidemiologists at NIEHS have
inspired nearly all of this work.

I am also interested in developing improved designs and methods of analysis to elucidate the joint
etiologic roles of genetic and environmental susceptibility factors. Complex diseases, such as birth
defects, heart  diseases, neuro-degenerative disease, and cancer,  are caused by time and the
combined action of genetic susceptibility factors and exposures. One understudied area is the
relation between the prenatal environment and health. Of particular interest is the interplay
between genetic factors (both maternal and fetal) and maternal exposures in influencing fetal
survival, embryologic development and postnatal longterm health. Methods being developed in
this area will be applied to data from the ongoing study of oral clefting (cleft lip and palate) being



carried out in Norway (with Allen Wilcox as the Senior Investigator for NIEHS), and to a larger
collaborative analysis involving data from Denmark, Norway, Iowa, and the Phillipines.

I am also currently collaborating with Dr. Dale Sandler of the Epidemiology Branch in initiating a
major cohort  study of breast cancer,  called the Sister Study. We plan to recruit  50,000 women
who are each the sister of a woman with breast cancer.  Because they are sisters of women with
cancer,  the cohort  will be enriched for the presence of susceptibility genes, and this enrichment
will markedly enhance our statistical power for detecting gene-by-environment interactions,
compared to a similarly-sized random cohort  of women. We are currently just beginning our Phase
I recruitment.
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SAS code to fit log-linear models for offspring gentoype effects, maternal genotype effects, and
imprinting. Included is an output file that you can check output from your computer against.
Developed by Richard Morris and Clare Weinberg.
Log_Linear_Model.lst Sample output (updated 2004/02/05) 
Log_Linear_Model.sas SAS code (updated 2004/02/05)

SAS code to fit polytomous and additive logistic models for offspring gentoype effects. These
models are described in the paper "A Method Using Complete and Incomplete Trios to Identify
Genes Related to a Quantitative Trait", by Emily Kistner and Clare Weinberg, which is in press in
Genetic Epidemiology.

AdditiveSASrev.doc is the Additive Logistic Model 
ADDQPLEMSAS.doc is the Additive Logistic Model for Missing Parents
QPLEMSAS.doc is the Polytomous Logistic Model
completeQPLSAS.doc is the Polytomous Logistic Model for Missing Parents
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